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Abstract. This paper will explore the urban experience and design opportuni-
ties in the context of smart city. Shaping the ecological, balanced and sustaina-
ble way of urban lifestyle is becoming new challenge to designer in China. In 
related research, the development of smart cities and design urban experience 
will be explored from the integrated perspectives of theories and methodolo-
gies. We regard the city as the social network, living community and  
connected organism by the support of new information and communication 
technology. Research will focus on understanding the urban interaction pattern 
between citizen, media and city based on activity theory. The results of this re-
search will help to transform the smart city design from technology driven to 
people driven; provide new models and case studies for developing the smart 
service system and shaping new urban experience in Beijing. 
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1 Introduction 

In this paper, the methods of designing urban experience will be explored from the 
theoretical and practical levels. Urban experience can be achieved through urban ac-
tivities and social network; it is dynamic personal reflection of urban lifestyle, and 
changed with the time lapse and context transformation.  

Designing urban experience usually focuses on exploring physical city and intang-
ible info-structure, probing culture event and lifestyle of the public, collecting scena-
rio data in the field, analyzing people's behavior and activities, combining information 
architecture and interaction of the urban space, facilitating online involvement and 
offline participation.  

How to develop a research framework for urban experience base on activity theory, 
what’s the new characteristics of human activities in the smart city, how the technolo-
gies can support the new urban lifestyle, and what’s principles and checklists for con-
ceptual prototype development, these are the foundational issues need to be explored 
in this research. 
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1.1 Design New Lifestyle in Beijing 

Beijing is the capital of China, often known as the national cultural, political and histor-
ical center, currently is undergoing the significant changes in the trends of globalization. 
These developments crate the diverse, pluralistic, multi-perspective and cross-cultural 
evidences in Beijing. Along with the acceleration of urbanization, Beijing is facing a 
lot of challenges, such as social, environmental, housing, transportation, and safety 
problems. How to rethink the urban problems and give new solutions for better urban 
lifestyle will be the big challenges to designers for a long period of time.  

With the support of urban related computing technologies, the sensor, mobile de-
vice, vehicle, building, and public space in the urban areas can be connected in a plat-
form to serving people and their cities. Designer can tracing people’s behavior based 
on social media and personal data through sensor or application, the mobile device 
and context-aware technology can also provide the proper service when people travel 
in the city. Under such circumstances, designer will need more efficient tools to han-
dle the holistic perspectives of urban experience from the integration of technology 
and society. 

1.2 Related Research Projects 

Currently, lots of universities and institutions begin to explore this new field. For 
example, several research groups and projects of MIT Media Lab are working on how 
new information technologies and solutions can help citizens to live and interact bet-
ter with the built environment and nature [1]. Urban informatics research Lab at 
Queensland University of Technology is revealing the emerging field of urban infor-
matics [2]. Project YOUrban at the Oslo School of Architecture and Design investigates 
tools and means to creating engagement and a sense of ownership and responsibility 
towards our physical, social and cultural world [3]. Project Urbanflow in Helsinki 
aims to envision an operating system for cities, and revolves around situated urban 
screens and their potential uses [4]. European Commission lunch UrbanIxD project, 
focusing on human activities, experiences and behaviours around the domain of data-
rich urban environments. All these researches and projects are starting a new design 
field in smart city context [5]. 

2 Motivation and Position 

The goal of this paper is to build a research framework for designing the social and 
cultural experience of citizens. The backbone of this process is to understand the be-
havior of the citizens, their needs and motivations. In smart city, the built environ-
ment would be changed to be perceptual, interactive and transformative, which could 
better support people’s urban activities from more and more sophisticated urban life. 
On one hand, as an interactive space, the city could effectively realize “what you see 
is what you think” and fully embodies the collective intelligence to our life. On the 
other hand, smart city system is built based on the social rules, will be the right medi-
ation between the physical environment and human society habits.  
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2.1 Related Theories and Design Tools 

With the help of new information and communication technologies, we can establish 
the connections between urban and citizens in the real and digital space to promote 
civic involvement in public service space. For understanding and shaping urban expe-
rience in this new context, we need apply various related theories and design tools to 
reframe the research. Theories will include system theory, complexity theory, ecolog-
ical science, cybernetics, communication theory, cognitive science, sociology and 
psychology. Related design methods includes ethnography investigation, sociological 
research, information architecture, field research, body storming, storytelling, data 
visualization, urban life documentary, user scenario modeling, user journey, service 
touch point and blueprint, experience prototype and design patterns. These diverse 
approaches can be applied to framing a problem space and expose the challenges in 
urban contexts. 

2.2 Design Interactions in Different Scales  

Interaction design shapes interactive experience between people and product to 
achieve people’s goals and expectations. Interaction designer defines the behavior of 
product to coordinate relationships between people, people and products, people and 
the environment, people and service under various situations. The big picture of inte-
ractions will concentrate on the relationship between people, context of use and  
systematic solutions. “Small-scale" interaction is usually applied on intelligent inter-
active products, furniture and clothing. “Large-scale" interaction involves in the spac-
es of rooms, buildings, streets and cities. Thus interaction design has extended to a 
new practice area for shaping the experience between people and environment.  

2.3 Design Perspectives on Smart City  

Smart city is characterized by comprehensive perception, ubiquitous connectivity, 
pervasive intelligence, and people-centered sustainable innovation which are featured 
by user innovation, mass innovation, open innovation, and collaborative innovation 
[6]. Through the structural analysis of the physical facilities and virtual information 
systems, we can provide the basis for understanding urban life and dealing with city 
problems. For designing physical space and cities, it should focus on the module, 
boundary, structure, landscape, usage, intervention and dwellers. For designing in-
formation systems and service, it should focus on content, context, identification, 
activities, behavior, experiences and policies. Design for activity will focus on the 
people, context of living and intelligent system solutions. City can be seen as the so-
cial network, living community and connected organism. Citizen’s experience and 
behavior can only be understood in the context of the socially and culturally interac-
tion with the city, and this point give us an opportunities to involved the activity 
theory in this research.  
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• Object-orientedness: There are two kinds of objects, people or things. When we 
design the urban experience, need find out the social and cultural factors, besides 
the physical properties of eco-system. 

• Mediation & artifact: Tools shape the interaction between people and physical 
world. Mobile device and social media become new mediation between citizen and 
smart city. Tool is also can be people’s experience and possession and attachment 
of life. 

• Hierarchical structure of activity: There are three hierarchical levels of interaction, 
i.e. activities, actions and operations between human and the world. Activity is mo-
tive-oriented and composed of actions; user’s needs leads to the motive. Action is 
the goal-oriented and motive defines the goal of actions, Action consists of a series 
of operation. Operation is depended on the condition, the routine operation will be 
the unconscious actions, but will become conscious action if condition change. 
This model gives us a dynamic, context-aware structure to define the interaction. 

• Internalization and externalization: Internalization help to build the interaction 
pattern and operation process in mind before people interact with the external 
world. Internal mental representations will affect the external interaction, and 
meanwhile, the external interaction process or pattern can also change people’s 
mental representation. The comprehensive metaphors and language in the intelli-
gent environment will promote the urban interaction. Good urban interaction need 
follow people’s cognition, and it also can help people to nurture good behavior and 
habits. 

• Development: It is very helpful to analysis the time-based interaction, because 
people’s behavior and activity will be changed based on different context.  

3.3 Activity Evaluation Checklist 

The activity checklist is intended to clarify the most important contextual factors of 
interaction. It can be used at early phases of service system design or for evaluating 
existing systems. There are two versions of the checklist, the evaluation version and 
the design version [11]. Below design checklists will be used for this research. 

• Means and ends: To identify the main user from citizen, visitor or traveller, and 
which technology can facilitates and constrains the attainment of users’ goals, what 
are the conflicts between different goals in shaping the sustainable urban lifestyle.  

• Environment: To integrate target urban computing, Internet of things and social 
technology with requirements, tools, resources, and social rules of the environment 
from the virtual and physical aspects. 

• Learning and cognition: To check people’s cognitive reflection versus urban inter-
face and service system of activity and support of their mutual transformations 
with target technology.  

• Development: To take the developmental transformation of the urban experience as 
a whole, and explore the system in a dynamic structure from macro and micro 
viewpoint.  
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4.3 City as a Living Community 

Wudaokou is a transportation hub in the Haidian District of Beijing. In this project, 
public transportation service was applied to help citizens to manage every day life. 
The design checklist of this case as fellow:  

• Means and ends. This project focuses on urban mobility issues in public life, which 
is based on the principle of energy flow and energy conservation to become a  
public service system by linking different service touch points. The prototype is 
mobile application that provides commuter with personal transportation and  
encourages people to take healthy ways to workplace. It includes three main parts: 
route-arrangement, eco-travelling and information sharing.  

• Environment. Based on location based service and cloud computing, traffic, 
weather and personal data can be well integrated to help people arrange their routes 
efficiently, and encourage people to use healthier ways travel such as bicycles, 
public transport, walking etc.  

• Learning and cognition. The project will analyze the relations between individual 
behaviors of citizens and groups habits to explore the interaction pattern of balanc-
ing comfortable and sustainable transportation.  

• Development. The liquidity of information will guide the participatory behaviors 
of public and shape the holistic urban mobility experience in a long period. The 
mobile application and smart urban transportation network will record the personal 
data to keep the traveller go smoothly in his journey.  

The final deliverable is conceptual personal urban mobility application called Balance 
Flow, which could help people to arrange their daily transportation and shape sustain-
able living habits. (Shown in Fig. 5.) 

 

Fig. 5. Balance Flow, personal urban mobility application 

5 Discussion and Future Works  

Smart city change the built environment to a sensible, interactive and transferred 
place, which can support human activities in all levels. New concepts will be needed 
to effectively support the implementation of the eco-city environment, and intelligent-
ly response to the changes of urban lifestyle. Accelerating expansion of urban func-
tions and openness of the urban life make our city became a complex system.  
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We have to apply design thinking to find out the new solutions, which could better 
deal with the core problem of smart city.  

The smart city is a complex system of the combination of human experience and 
the built environment. Future research on urban interaction and service design of 
smart city will mainly focus on the exploration in tangible city and intangible infor-
mation to find more possibilities of user experience and service innovation after the 
combination of reality and virtual cyberspace. Activity-based design will enrich the 
human centered methods, lead to situational, participatory, and pervasive intelligent 
service in city. A holistic framework and urban interaction design patterns will be 
developed in the next step research. 

6 Conclusions 

This paper explored the new perspective of combining the social and cultural activi-
ties into physical built environment. It provided the new methods and examples for 
developing the smart city eco-system and shaping the urban experience. Based on the 
methodology of research through design, three different contexts in Beijing, including 
Sanlitun pedestrian bridge, 751 D-park public squares and Wudako subway hub are 
chosen for concept development. This research method focused on finding the oppor-
tunities from citizens’ behavior and urban lifestyle, final conceptual deliverables 
represented the main ideas of city as connected organism, social network and living 
community. It can also help the planer and manager in Beijing to better understand 
the planning and renovation of the existing urban system, improve the quality of real 
city life, and develop new integrated application and service to enhance the urban 
interaction experience between the people and intelligent city system.  
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